Persisent photoconductivity (PPC) has been investigated in a Znp 02Cdp 98Te semiconductor alloy. A transition from a photoconductivity phase to a PPC phase has been observed and a coexistence curve that separates these two phases has been obtained. We find that such a transition can be controlled by the bias voltage and excitation photon dose. The relaxation of PPC is found to follow a power law, Ippc(t)~t . The decay parameter a is obtained as a function of the bias voltage, which shows that the carrier decay rate decreases almost linearly with increasing bias voltage in the PPC phase. A possible mechanism is the presence of random local-potential fluctuations in the sample, which strongly influence the carrier transport properties. The fluctuations could be induced either by alloy disorder or impurity compensation.
I. INTRODUCTION Persistent photoconductivity (PPC), light-induced conductivity that persists for a very long period of time after illumination, has been observed in a wide variety of semi- ' Previous work on impurity-doped and compensated semiconductors has also indicated that random local-potential fluctuations (RI.PF) caused by an impurity distribution could be another cause for PPC. ' Recently, PPC also has been observed in nominally undoped Zno 3Cdo &Se and CdSD 5Seo & II-VI semiconductor alloys. " A phase transition in the PPC mode at a critical temperature Tc, at which the stored charge carriers experience a phase transition from localized to delocalized states, has been observed. Contrary to Al"Ga, As Fig. 1(c) , where a comparison between the decay behaviors for 10 and 50 s buildup times is depicted.
The observed behaviors in Fig. 1 Fig. 1(a) Fig. 1(a) , an increase of the PPC decay rate with an increase of the bias has been observed. The behavior shown in Fig. 4 Fig. 3, i. e. , the PC phases, represent such cases. Therefore, the observed rapid decay in the PC phase is most likely due to charge carrier localization (or storage) in random-local-potential minima, but not due to a depletion or recombination of charge carriers. This charge storage effect is confirmed by the fact that, after illuminating the sample at low temperatures for a certain period of time, followed by warming, the sample has a significantly higher conductivity compared with its dark conductivity.
In a random fluctuating potential, as temperature or bias voltage increases, the energy and, hence, the mobility of the carriers also increases. Thus, the photoconductivity, which is induced by carrier hopping between the localized states or percolating through the conduction network constructed by the low-energy sites, becomes more pronounced at higher temperatures.
Therefore, the behavior shown in Fig. 3 
